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(54) PROCESSOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a processor generating different 
exceptions at the time of executing an instruction for a sub-arithmetic 
unit when the sub-arithmetic unit is not added to a CPU, and at the 
time of designating the non-use of the sub-arithmetic unit by software. 
SOLUTION: When a mode bit C settable by a program supplied from a 
mode register 40 does not instruct the inhibition of the use of a sub- 
arithmetic unit, and an additional state identification signal B supplied 
from a signal generating circuit (not shown in a figure) indicates that a 
sub-arithmetic unit 20A is not added to a CPU 10, a first exception is 
generated by a judging circuit 30 and an exception generating circuit in 
response to an instruction to use the sub-arithmetic unit. When the 
mode bit C instructs the inhibition of the use of the sub-arithmetic unit, 
a second exception is generated by the judging circuit 30 and the 
exception generating circuit in response to the instruction to use the 
sub-arithmetic unit regardless of whether or not the additional state 
identification signal B indicates that the sub-arithmetic unit is added to 
the CPU. 
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Partial English Translation of 
LAID OPEN unexamined 
JAPANESE PATENT APPLICATION 
Publication No. 2000-235489 

[0020] 

The CPU 10 includes a decoder (not shown in drawings) which 
decodes an instruction supplied through the bus 103 and a circuit (not 
shown in drawings) which judges whether the instruction can be executed 
in the CPU 10 or not and initiates execution of the instruction in a case 
where the instruction can be executed in the CPU 1 0. The instruction is 
not to be executed in a case where the instruction can not be executed in 
the CPU 10. An arithmetic instruction that the CPU 10 can execute is 
commonly an arithmetic logic operation. Wherein, although Figures 1 
and 2 are drawn as if the instruction queue 60, and a judging circuit 30, a 
mode register 40 and an exception generating circuit 50 which are to be 
described later were located outside the CPU 10, these circuits are actually 
provided in the vicinity of the decoder in the CPU 10. 
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#*0^ffims'Ks jB*r * ess t . 
#u 

±E«»Sr3B±-t-«BIIlSH. ±Ef««*B»SJ»»fc± 
fcttJS 2 o«^fcJS^i-SIH* J: 5 1 SBB<0 

vmiamtf ±£ cpu \zma * ^ > z t ^-r 

[B#9Ul JbJEill, »2fOW«:*^r4lHlKtt. 30 

rare* 5] (nnau^#n:ji9, Nti5EB'JS»^ao- 

-fix* — alcEB^a-t 
[00 0 1] 

TOfc*Att9SB (CPU) «r*1"5ra-fe^f-^B8 
[0 0 0 2] 

ti^osjrawsr c p u\znmr&ism&Rm 



^2 0 0 0- 2 3 5 4 8 9 

2 

[ooo3] cpv\zwmm»m*mtt&#Bfc:W'* 
♦At *w««siRSii.fc^d*«»aia»^y^ (ls 

^TLT^Ki-^o :o»t, BJ«3RK«S:CPUtaR 

*x* B»JS5*SIEte*S*& L ttv ^SU to l S I $ hT v ^ 
54&-&}ci±. CPUic:Iij»JI36«^Sa*i"S*^B : 30«. 
vvf*uE>L s i frteffli-s*^a*i-M?i"S. cputc 
MMK^fcWNtWbQ L3fei»-3fc9 
Tttftt\ L/cj&s-oT, 2PBftl*T*tt. JzE^-fixo?* 

:tSr, CPU|c«lrt!KB4 s «*D6*tTV>Si:0W;c 
iYUcis^Tfc. t^cpun MIRIUsctrftAa 

L/t^oT, BTFWi* *OCFUMM(0H»jW^ 

[OO0 5] ^iiil 351 0>*'< m ?<n-?U'kyijrinQ\ 

tyf7-^7^ftPA-RISC 1. 1 

m KIT. FPUfcW^i:#*S) **ht£*), 

-RISC 1. 1 W^n^uir s/f"-Cfck ^O^n 
is > if ice PUlcBifiSfltSSHSra^^O LTWxv^ 

fl^fr^WffLfelS^, CPUI1 «&>>0IW*«£U 

i««ttv>s, T**>*>. 8)«fSffi^cPU[^iD 
tfiM+Sfc^^fl^as*fr*nfc 1 1 tc, cpu 

ti. assist emulation trap fe^Sff ^r^MSM^^ ^ 

T/t-" PA-RISC 1. 1 Architecture and Instruction Set 
Reference Manual" $5-17 2S^^5 - 17 6 

[0 0 0 6] ±^m2C0^^y<0^O±y^-t UTfi, 
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u P erHRISC^V:>:>SH7 750il CPU^r 

£g«LTV<5. (IU Z<0$]m#mEt*&*t£tite^ 
TCPUC*fr«»U^nty**r« , t«LS 1 

Jh£»j«KEBl±. IHET * i 5 JWWWHW^*:*^ 
a*r? fc *Wffl»TttctoH'J«aWKI»iiCPUfcW*D* 10 

[0 0 0 7] -bgay af-fn-teyttEft^m-?*?? 

MHW«^r*^«WT*n*ifceJctt. CPU 
[ooos] &*5. cpui BJSBRttBtfSSfi^* ^ 

<fr**C PU***??r^*i<|t*^**^**v^*±*«D^ 

tSK^C PUrtCD&SaSfiTl^^^l^'rfc* i £ 
^(i^^^$rCPUrtcoS?*Sa^$ci£L, 

fc c p u*^BJiwra«ic«a3^r «*fe-c*6* 

^ Lfc * *Mfr** CPUt »Ba»«BtoiPn*lcafe^Wc«Ji& 

£*¥SEU ^©ft**scPU*s*f^^t*«T?fc*** 40 
5*»£rTO&U ^ot^^CPUF^^fSJSSB-C^Ti- 
*r«T*« t # icii-tt^-frSrc P urtcojjtlHSa 

35ffr^S^^*fc*^**fe*JffiU *<OA***E'J* 

3RBB^oSI»tefil^BiSL, *3Tfti^fc*fcl±*0 
^^WS, v >-f*b^»&T giJi»j^B*ic p u 
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*t.(73^ *> HMrtraSB** CPU irtffa £ htl ^ t 
[0 0 10] 

[«W*****L£5fci-*Blffln ±3fOKL\*>94?Vtf 
a-fey-rctt. Bl^aSB^^SM^lcmfefftl- 

ae*te»f*u*v^ PA-Risc i. i©wm 

CCR U^^HStf* hfc0 4r»JtL.fc8'fi\ C 

c3^A^srail-)TCCR U5***»at3fc> HC1 
CPU^l4*S«Tfe^ CPU**ff<0£5 

&»f¥*iiftra*^ttf*aE*ttTv^?iv\ -f # 
iiox, sj*sskb* s cpu \z*m £ tvx v vtv * t £ . 

[0 0 1 1] iSESBa^^^^ya-fey^tt. Ififi 

aB&*r^n-fe^^*ti-Tttfli-rsi. -J^ty* 

ffl*»t*ytWcFPUffltO^-fr (BIT, FPU*tt 
— Ki/5?^^tJ: *?_h?BF PU c^^Fffiffl SrJg^ix^, 

fltffl<o»S* s fc-s»fc t # ICIL ±£B]fltllKB<:ttffli~ 

r^asjawfe-n^ s'J^s#SB^cpu{c#^JDUTv^ 

[0013] *«w^tt^>iWtt. BjRffaasa^f*** 
htv >s fr5*»K# *v wsms&S(o«m^F^m 
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ten. ±mi*ftSW«8£^*^nirytSr 
[0 0 14] 

[o o 1 s J *«W^SB* Li^iBtrm, ±SES«I«3:^ 

r <5**KJ*» LtiS^ 1 . -LESS 1 eotB^ 

(0 0 16] ± t>Sr*fi*lfctt. ±B»1 P »2<T>mS: 

5£S'J«3f ^Sc^^ffl^jhSr^ LTV ^ < , 
JiStSiHf^^_bSEii|^«^ffi25^±|gC PUtetfflJSjhT 

[0 0 17] £ %\z. M£L<ta, Bfl1EsiJiS»^Bffl^ 
[ooiS] 

'p^s&fi (cpu) ioi, *wj£(sIK3 ot, 

0i^-LSIf->y±WUJ^ CPU10 
H 2 tc^^o^ CPU10t*i« 

?R2aa)fflsii[sa2 0Bascpui o tiacLs 

^-fexy-^y (DRAM) ^^BS^jfeldiS^n 



(4) W2 0 0 0-2 3 5 4 8 9 

6 

ffi3?SS£B2 0Ai2O B^©^ftPIU«iS*r^r 

[0 0 19] CPUlOtt, — jttlC^n-fey-^tDiSTi 

A*ixfc**«Ett1ra. CPUl 0 t>^H 
(Slid £UlUtitii3£B 2 0 a* fell 20Bi^^i)70t 

io iwtt. i o 2 rt* t ^ * y «MWn*^ 

<b^fc*K*ry->3-^*ytt|2**ttTt^\ BUR 

y^y £^LTfT*?jh,* 0 CPU10f^^7xs/f 
ESS (EI^HirT) UiJt: 9 *^y 7 0 J: 9 1 0 2 fcfr 

flr^a— 6 ort^ft*ii/<^ 10 3 ^ITCPU 1 
0 t*J3£ElK 3 0 t 2 0 A*fcH 2 0 B fc3S 

[0 0 2 0] CPU10(i, ^10 34:^LTM$ 

♦W'CPUl 0TS™Tfcfii*4»ftW|lrU * 
S>*WW*C PU 1 OTlWr'sreETfe* fc £lcrtL *0>A 
^^^^ J: ^K^co^^^OT (0 

«s^£*K:tt. *<oA***ffL3&y\ cpuio^h 

30 #*5, Hl4fcttH21?ll JiSe^^^^— 6 0. 

*W6£iE»& s o cpu i o^as^fca*^«t5i^ 

[002 1] Plftfc:. S4&R3SB 2 0 A*^ttt2 0 B 
fe> l 0 3 L Xm% 5 $r^SS1- 

(E^itr) fe^u ^^ft^s^cosa^cseffsr 

40 (D^t*m$rf%>W¥& CHflW^T) Sr^i-^o ^r^r^ 
ft-frtt, CPUl OiS^ffL&b^HJIlft-fr-CJfe?), Wm 

[002 2] #f 1 ®^>5'J«*^e 2, O Ali. tit 4^ 
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6 Q ;:coBJi>*36fi*-tt* 0 1 Id^i; 5 fc> ±sfiro 

^2 211 fcfcitt. fflBBWd»dlA*B+CJC*Slt 

ftv\ ^ftb^. £<oBfiWH6fifcl:k 02ic^-r£5 
fc. JiffigESB»Sf»«r^^#SiS 2 3 B t v-t v>& 
**2 2ktt1r&< i V— *\'i?*9 2 2li, 89**1? io 

[0 0 2 3) SlJ&lffeB 2 OA, 2 OBH B'lS&iSS 

6oB'JS»i5iE#*n*^5aS'J tr * h B «rH l o 7 ^ ur 
m-fem& 3 o tf JtRS^ss 2 o a. 2 o b *&b\ 
f^mm^ttmsbmi e h b i±*jx**l o B itt 

satry i*BSrai*T5ia»ds«*;*nTt^ B r^>w*D 
KBa^EiKtt, afcflHmicii, cpui 
oa^W£*vri^5Ls i±ott*ta:tetaaRffi(a:<o— 

y hB^aj*BISl±, 1 1^3/ KWH^fa-grfcth^rSEI 
HB']S3t^*2 0A|36V^2QB^CPU1 O^C 

l s i ±\zm&. z tix\> * a cox\ ±&ttj®vtmmn tr 5. 30 

hBUi*El»±v BJiaKSfiK2 0Afc*VM*2 0Brt^ 

1 ^^@»i*»^e 2 0 Afc» vx«3s 2«<0Bj«wss 

B2 0 BTfcSjMcflt^Tll. CPU 1 0Sr-&*te^Bl 
Art^tfi^^llSlc.to^^iilltT^^^fe 40 

[0 0 2 5] plfcmB3 OU. «rfr*r*.— 6 Otf^fftfS 
Snfc^rfra*. Bija»3£B2 0A^q*3feroSMW»ar« 

B«MSW£5fi2 O Affeil2 0B«t9»I O 7«r^bTW 50 
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^iixiliJiaSSBW^J^'Jtfy hB*:K&<3^ 

Iff 3 0 K <t 9*** ixfc*JBUtt*H*X, Y^fitctS*? 
[00 26] X 9 ^ISl°35S 3 0 F P 

T&Sri^^i 5 -tWJ*»*ai*ASr 1 £fcf*0 £ 

[00 2 7] 
[3*1] 

ABC X Y 



1 0 0 0 0 

10 1 11 

110 10 

111 11 

0 0 0 0 0 

0 0 1 0 0 

0 10 0 0 

011 00 

-ttttt* MZJXaso t^a^li. FPU«rfr*J3E»* 

b *s o . gijaufga^^ffl^- Ktrv h c^ i o t * 
icot^^ Q aj*x*ii<cawtt. Fpu^wsft 

^A^ 1 Xi>2> t § l-H, »Ji»*feHW»««SR!5iJ^ v 

< t«bicot#-efo^ 0 

[0 0 2 8] tB*Yi5l FPU«^«fi» 

[0029] 03 i^n. ^j^^iuas s o *He±-t2>m 

9V 1 . 2 i Ji^edbi^ X „ Y t Ofl^^r^i-. ^J^^g^lE] 
K5 0}1 W^X^ocot^lcil, v>Tjh^W"t>^ 
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^^r^wt^£^^v> 0 ^v^5t k cpu 

4 Old-fey K * ixfcBWJRBBft^ieffl*— Ktf* H C 
;4*F PU^£*cD££ J^frT* r fc LTV>£ 

•W*«£*itT. *^FPUt»rfrf«HWHSK2 0A 
fci 9 WRZfrZ Z fc left*. 

loo 30J mfti&&±$ft2><™** afcfcxtfnrfc 
5, a^O^iJtWo TfcfcV FPU^*] 10 
1 B'JS»Sfi«*0^gBaS'J * * b B» 1 

FPU^TfotJ, CPU 1 0^ft»D*^*:BJ?5l»3S» 

^jb/j^ia»»^^®u*v>^2S^iij^»3fefa 2 

OBT*0, *—KV2>** 4 0 lot;/ h$tufclJ»a 

ilO 8S^LTCPU1 0 fc^iKlfWD**bfcBRS3fc 
Sfiffi (^<DS^tcttSB2aoBJ?*»3SIE2 0B) t5C55 20 

J»2«0>BJ«*SEB2OBK*, «*HOS* 
IT, -><JX1 0 3fe^LT*UC«»*ttfcFPU<(|rt' 

o^T^^jh-tssK^^rr^. cpuio^tHioa 

[00 3 1)»^PA-RISC 1. 17^7^ 
£*VO > fc # tcttC C R U^-* * lC y 7 b JC 

^ffiTii, J^Jitoiaw^^^aJ:^^. CPU io 

twin * *i,fcBia^tea^?^i**sowB«:rt)e l& 

0 tc-fc y h S thitEM^m^m^- KfcT* h c^s 
F PU^Sr-t^sa^frf* c t LTt>><5 i € 
Ktt, 1 0 3fcFPU^W^/ctJ, £*T 40 

wimu -bfie^^aasttw^WHtttt^^ teas* 

hc^yyh^airici^raa^Ta&^nxfc. St- 
[00321 W2^S^5^i, m^y^oot 

Tt>«fcV\ i"fcfct, FPU^J^*A^1T-, BJ 50 
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tetttfc&*v\ Bfv^^^i. v^l0 3i:ftJSSnt 
♦W«FPU4l|H^*D. OJc-ty h 

S^fcBBSStS5B^«fcffl^- Ktry hC^FPU^ 

ariSrJt^LTt/^ t#TfeS 0 rcOfc^twtl. CP 
U 1 Ofw^DS^SW»gB^W-J«^IMSS:^ 
iPrajBl«eoBJjSWSM2 0A-C«>**\ »»'Hfcfc 

08Sr^LTCPU10i: -ti^lc^p* nfcBHStJKSB 
2 0A**:t±2 0BlcBa§StL4 o ^^BJ^#SSB^ 
1 «*>M*SftB 2 0 ATNfe* t « 1-81. *<OH*JBS 
Ett, Wf2t«t4fLT, ^10 3^Ltit:^ 
»*^feFPUft^*7T*TJti-*HBSr^rra. * 
oBiflttHHB* 4 * 2 ffioffllff JESS 20BT^6t|(c 

jgj5S**LTv>a 0 cpui ort«owv)ii**Qaia^ da 

0 A^CPUi 0{zHtil£tirc\,^&%r&'Vh* W^Vll- 

Jo «M 2Sry^h^^rici;9 ieararfig** - k tr 

[0 0 3 3] BjLhraBWJi»fenq>36»fti:5K, 
*2«^»i»j|s«ascpu»cW!nsnrti«^a 

K^-TS ^51". c p u i o *s*ff1-a W i 
-r^yu— *fl5«|*H4r*)4LfcFPU«^*: 

[0 0 3 4] WiroiWHA^Wfe^J:?^ 
^2|i. Hfr+^a^^SJSff-rSFPUflr-frSr^ 

Kit ikfc*.tfFPU*fr*r. **OFPU#«t 
zk&m&tz^ (SIT. rio^*felfcSSE3E**t 

ieanE** t trftit5 1 £ ten. **v?jt^hhe 



'04$11J330BM) 15*01# J©fe:MCDERMOTT 

i ii ' 



R: 4 6 6 P, 19/22 



11 

*^i*9«^2*s^^*nfci:#^ CPUlOtci 
^fc±»rfWJriftWfc «£ 0 *»J U *WJ $ *tfc*K6 

rf Jti^\ 

[00 35) L*U ^tf>i3**6ffl*— WBSBfe*^ 
■Ci/^«i#Ktt. «W»«»B"C l l±fl;FPU^frt!:4tL 

Sflrfr i Ltffiffl Lfc^ F P UrfMili F P UfirG t LT 

{0 0 3 6] LfctfSoT. JEJL±^#^^ttEffl^- KSrtt 
fflt-^7t^co^2 0«iS/U— ^-vji, 7!: iritis 4 
(b) ICS* Lfcfc -tteto-b* *SFPU«* 

«S6Ki^T?*aa«a^Sr±ie^*y 7 oicsatg£n 

3) s *WFPU*^«WB8E3e*^C*»f:*Ktt: 

*^FPU^fc**oFPU^i:LT»? 
SltafclMM"- KW^*£ 4 0 ^jCDJ:^— KfcTs/ h 
C*-l*ttteOlCS0EL Uf'>/4 4) . t^FPU 

5) o zcoittb\z. cpuiofttcte % ^^yroH 

[0 0 3 7] LBJSK38IBi*JP 1 *OBMM«8« 2 0 
AT&Sfcfei-H., Sg^^v^Snfc^coFPU^r* 

^®ag3 0ii, tu^x^roii-rs^r. ot*W££Ihbss 

Ofl-r^F PU^cStLXfiWlt) 2 t>3S£L& 

y&o fc-f-a*re, WHifiaK 5 0 14*»ft« ' 
I^LTHWl^iU CPU10H. 

tt»f a (*if *>"4 7) a 

[0 0 38] fc*s. *HJS^te-CH. BJSHHEXtir*' 
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*M^M^?M»HLfcv^~m. cPUiolc 

^#-c4>5o - <n&fefrJE L < *Th>hfc k £ ICH* 7* 
yfS^m^FPUMtfeStt^l TTiCiE 
-<fci5lcWl^4$n5 0 U*»U tfia* 

)fcLfc»fl\ ^^^^^tT,7tl%^i s FPU^-Cfc6i: 
ttctt, tTlc^^i 5 i-W 2 ^^£$^ fl 04 

*ryZT4 4-£\±. KU^^4 P^WlCOlcir 
•>h^5 s FPUA^ifiT9ft7*ty^-*tb6o 

u ^(DFPU^ti^^ a i/->3>ia^frin 

[0 0 3 9] ft*b\ x^l/->3>y7 h^7(7)$ 

KiSflfbTafcafc* F P u^as#te*M*^ y w 

^4r$S£i-a <fc 3 ^J^sas 3 o . 5 0 

«r«rirt-actfc-etSo -MctrtK fpu^m 

^f-f^^B^ h"C^?T$nVc*^ % #1*1- A, W 
^B^ftfcOtcW^Al. »B1^4U FPU6 

^SitSo WVAl. WBiic^faW 

frRD7Kl/^itfia 

[0040] JF l «oii]j£3KSS11 2 0 AO?H»g 

x, iij^ifc5SS2 0 acdih]^^). ffij? ^^awigts^ 
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^Jfci-Sfctt^WB^-- b 2 4 , 2 5 SrKltftff <fcv\ 

(oo4i) /-cib\ Mjbte*ao-c. sii. %2m<om 
2 o a. 2 o b tfi^ai-ass^sis&^a^ e> 

JVC. CPU1 0lCl4V^^*v-^roBl«*aiW $ «*D 
S*U CPU1 0iSHffiWSSe2 0A, 2 0BH 

P^fi c ^ «£ 5 tt»Jfea>IUlMHSa *> 3 v MiC P U tcPfi^ 

fill— ^Tfc 1 ?, *toBJ«»K«*CPU^<«lDt-5» 
5 ^*v^fr&i B'iSW^S^cP 

u t n d l s i t**wsraffl"e* 
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